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Section A: Matrices and Systems of Linear Equations    [30] 
Question 1: 
The following questions are multiple choice questions.  There is only one correct answer 
from the choices given.  Select the correct option by marking the option with a cross (X). 
1.1 The solution of the following linear system is:  
𝒙 + 𝟐𝒛 = −𝟐
𝟐𝒙 − 𝒚 = 𝟐
𝟑𝒚 + 𝟒𝒛 = 𝟏
 
a) (−2,1,1) 
b) (
11
4
,
7
2
, −
19
8
) 
c) (−
11
4
, −
7
2
,
19
8
) 
d) (−2, −1, −1) 
e) None of the above. 
(3) 
 
1.2 Suppose a linear system of three equations in three variables is being solved by 
making use of elementary row operations and we arrive at the following matrix: 
[
𝟏 𝟐 𝟏    
𝟎 𝟏 𝟏    
𝟎 𝟎 𝟎    
𝟎
𝟐
𝟎
] 
 What does it mean? 
a) (t, 2t, 0), t ∈ ℝ  is a solution. 
b) (t, t, t + r), t, r ∈ ℝ  is a solution. 
c) (t − 4,2 − t, t), t ∈ ℝ  is a solution. 
d) The original system of equations has no solution. 
e) The original system of equations has a unique solution. 
(3) 
1.3 Determine whether the following statements are true or false.  If it is false, explain 
why and/or give an example that disproves the statement.   (2) 
Statement True or False (& Explanation) 
If  𝐴 is a  3 × 3 matrix and  𝐵 is a  4 × 3 matrix, 
then the following matrix operation is 
possible: 
 
𝑩𝑨 
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If  𝐴 is a  3 × 3 matrix and  𝐵 is a  4 × 3 matrix, 
then the following matrix operation is 
possible: 
 
𝑩 + 𝑨 
 
 
 
 
 
 
1.4 Give a short answer to the following questions.     (5) 
Question Answer 
 
 
State the dimension of the matrix: 
 
[
𝟏 𝟐 𝟒
−𝟔 𝟐 𝟎
] 
 
 
 
 
 
 
 
(1 mark) 
 
Perform the operations and give the 
solution: 
 
𝟐 [
𝟎 𝟏
−𝟏 𝟓
] − [
𝟏
𝟐
𝟐
𝟓 −
𝟏
𝟑
] 
 
 
 
 
 
 
 
 
 
 
 
(1 mark) 
 
Find  𝐴𝐶 
 
𝑨 = [
𝟏 𝟎 𝟔
𝟐
𝟏
𝟐
𝟒
] ;  𝑪 = [
𝟏 −𝟐
𝟎 −𝟏
𝟑 𝟒
] 
 
 
 
 
 
 
 
 
 
 
 
(3 marks) 
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Question 2: 
2.1 Given the system of equations: 
{
𝟑𝒙 + 𝟒𝒚 = 𝟏𝟎
𝟕𝒙 + 𝟗𝒚 = 𝟐𝟎
 
2.1.1 Write the given system as a matrix equation  𝑨𝑿 = 𝑩  , known that 𝐴 is the 
coefficient matrix. 
            (1) 
 
 
 
2.1.2 Find  𝐴−1 . 
            (2) 
 
 
 
 
 
 
2.1.3 Use the properties of the inverse matrix and find the solution for the matrix equation 
in (2.1). 
            (3) 
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2.2 Given: 
𝑨 = [
𝟓 −𝟑 𝟏
𝟎 𝟒 −𝟔
𝟕 𝟏𝟎 𝟎
] 
2.2.1 Find:  Minor  𝑀13 
            (1) 
 
 
 
 
2.2.2 Find Cofactor 𝐶13 
            (1) 
 
 
2.2.3 Evaluate the determinant of the given matrix by expanding by the first row. 
            (3) 
 
 
 
 
 
 
 
2.2.4 Use your answer in (2.2.3) to determine if the given matrix has an inverse.  Motivate 
your answer. 
            (2) 
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2.3 Solve for  𝒚 in the system by using Cramer’s Rule:  
{
𝟏
𝟐
𝒙 +
𝟏
𝟑
𝒚 = 𝟏
𝟏
𝟒
𝒙 −
𝟏
𝟔
𝒚 = −
𝟑
𝟐
 
            (4) 
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Section B: Complex Numbers       [15] 
Question 3: 
3.1 Let: 
𝒛 = 𝟏 + √𝟑𝒊 
3.1.1 Graph  𝑧 in the complex plane. 
            (1) 
 
 
 
 
 
3.1.2 Write  𝑧 in polar form. 
            (2) 
 
 
 
 
 
 
3.1.3 Find the complex number  𝑧9 (simplify your answer). 
            (4) 
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3.2 Find the cube roots of  27𝑖  . 
            (5) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.3 Convert the point (8,
5𝜋
4
)  to rectangular coordinates and give another 
representation of the same point in polar form with  𝑟 < 0 . 
            (3) 
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Section C: Logic         [20] 
Question 4:  
4.1 If  𝐴 is true,  𝐵 is false and  𝐶 is true, determine the truth-value of the compound 
proposition (do not use a truth table): 
((𝑨 ∧ ¬𝑩) ∨ 𝑪) ↔ ¬𝑪 
            (4) 
 
 
 
 
 
 
 
 
4.2 Determine the truth value of: 
∀𝒏 ∈ ℤ, (𝒊𝒇 𝒏 𝒊𝒔 𝒑𝒓𝒊𝒎𝒆, 𝒕𝒉𝒆𝒏 𝒏 𝒊𝒔 𝒐𝒅𝒅 𝒐𝒓 𝒏 = 𝟐) 
            (1) 
 
 
 
4.3 Let  𝑺 = {𝟏, 𝟐, 𝟑, 𝟒, 𝟓} , determine the truth-value of each of the following 
statements: 
4.3.1 ∃𝑥 ∈ 𝑆(𝑥 + 3 < 5) 
            (1) 
 
4.3.2 ∀𝑥 ∈ 𝑆(𝑥 + 3 > 7) 
            (1) 
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4.4 Negate the statement: 
∀𝒙 ∈ ℝ(𝟐𝒙 > 𝟎) 
            (2) 
 
 
 
 
Question 5: 
Formulate the following argument symbolically and determine whether the argument is 
valid or invalid by using a truth table (follow the guidelines provided): 
If Mr Sithole is not on team A, then Miss Nell is on team B 
If Miss Nell is not on team B, then Mr Sithole is on team A 
∴ Mr Sithole is not on team A or Miss Nell is not on team B 
5.1 Symbolic form of argument: 
            (1) 
 
 
 
5.2 Truth Table: 
  Premises Conclusion 
 
 
  
 
 
    
 
 
    
 
 
    
 
 
    
            (3) 
5.3 Truth value of argument: 
            (1) 
11 
 
 
MA3BFET/MAFT0B3:  Mathematics for Teachers – Examination November 2015 
Question 6: 
Use the sentence below and indicate the following forms (indicate the rule and rewrite the 
sentence in the correct form):        (6) 
If P is a square, then P is a rectangle 
Rule Correct form of sentence 
 
Negation  
 
 
 
 
 
 
Contrapositive  
 
 
 
 
 
 
Inverse  
 
 
 
 
 
 
 
Section D: Set Theory        [20] 
Question 7: 
Let the universal set be the set 𝑼 = {−𝟓, −𝟒, … , 𝟒, 𝟓}  and let  𝑨 = {𝒙 ∈ ℕ|𝒙 < 𝟑}  , 
𝑩 = {𝒙 ∈ ℤ|−𝟐 ≤ 𝒙 < 𝟓} and  𝑪 = {−𝟏, 𝟎}.  Find each of the following: 
7.1 List the elements of set  𝐵. 
            (1) 
 
7.2 List the elements of set  𝐴. 
            (1) 
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7.3 𝐴 ∪ 𝐵 
            (1) 
 
 
7.4 𝐴 ∩ 𝐵 
            (1) 
 
7.5 𝐶𝑐  
            (1) 
 
7.6 𝐶 − 𝐵 
            (1) 
 
7.7 (𝐵 − 𝐴) × 𝐶  
            (2) 
 
 
 
 
 
 
7.8 Indicate True or False for the given statements:     (3) 
Statement True or False 
{𝟎} ∈ 𝑪  
 
{−𝟏, 𝟎, 𝟏, 𝟐} ≠ {𝟏, 𝟎, 𝟐, −𝟏} 
 
 
 
{𝟎} ⊂ 𝑪 
 
 
13 
 
 
MA3BFET/MAFT0B3:  Mathematics for Teachers – Examination November 2015 
7.9 Draw a Venn diagram to represent the universal and given sets. 
            (3) 
 
 
 
 
 
 
7.10 Use the given sets and show by set operations the following statement is true.  
Motivate your answer by theory. 
𝑨 − (𝑩 ∪ 𝑪) ⊆ (𝑨 − 𝑩) ∩ (𝑨 − 𝑪) 
Operations: 
            (4) 
 
 
 
 
 
 
 
 
Theoretical motivation: 
            (2) 
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Section E: Conic Sections       [18] 
Question 8: 
8.1.1 State the geometric definition of a parabola. 
            (2) 
 
 
 
8.1.2 Hence, find the equation of the parabola that has its vertex at the origin and directrix 
given as  𝑦 = −10. 
            (4) 
 
 
 
 
 
 
8.2 Given the equation of a conic section: 
𝒙𝟐 + 𝟒𝒚𝟐 = 𝟏𝟔 
8.2.1 Identify the conic section and write the equation in standard form. 
            (2) 
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8.2.2 Sketch a graph to represent the conic section and indicate all key points on its graph 
(show all necessary calculations). 
            (6) 
 
 
 
 
 
 
 
 
 
 
8.3 Given the equation of a conic section: 
𝒙𝟐
𝟗
−
𝒚𝟐
𝟏𝟔
= 𝟏 
8.3.1 Identify the conic section. 
            (1) 
 
 
8.3.2 Show that the point  𝑃 (5,
16
3
) lies on this conic section. 
            (3) 
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Section F: Vectors        [12] 
Question 9: 
9.1 Given vector ?̅? = 〈4, −6〉 and vector  ?̅? = 〈−2,0〉 ; answer the questions below and 
leave your answer in component form: 
9.1.1 Find −𝟑?̅? and sketch the solution. 
            (2) 
 
 
 
 
 
 
 
9.1.2 Find the magnitude and direction (in degrees) of the vector  ?̅? = 〈−
√2
2
, −
√2
2
〉. 
            (4) 
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9.2 A jet is flying through a wind that is blowing at a speed of  50 km/h in the direction  
𝑺𝟑𝟎°𝑬 .  The jet has a speed of 500 km/h relative to the air, and the pilot heads the 
jet in the direction  𝑵𝟑𝟎°𝑬 . 
9.2.1 Express the velocity of the wind as a vector (?̅?) in terms of the unit vectors  𝒊 ̅and  𝒋 ̅
(draw a diagram to represent your calculations). 
            (2) 
 
 
 
 
 
 
9.2.2 Express the velocity of the jet relative to the air (in still air) as a vector (?̅?) in terms 
of the unit vectors  𝒊 ̅and  𝒋 ̅(draw a diagram to represent your calculations). 
            (2) 
 
 
 
 
 
 
9.2.3 Find the true velocity of the jet (in the cross wind) as a vector (?̅?) in component 
form. 
            (2) 
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Section F: Numeric Skills        [5] 
Question 10: 
Consider the following system of constraints (associated with a linear programming 
problem), then graph the feasible region (show clear readings on the graph):  (3) 
𝟑𝒙 + 𝒚 ≤ 𝟐𝟒
𝒙 + 𝒚 ≤ 𝟏𝟎
𝒙 ≥ 𝟐𝒚
 
 
 
 
 
 
 
 
The following questions are multiple choice questions.  There is only one correct answer 
from the choices given.  Select the correct option by marking the option with a cross (X). 
10.1 If  44 × 62 = 2 728 then  440 × 620 is equal to: 
a) 27 280 
b) 2 728 000 
c) 200 728 
d) 272 800 
e) None of the above. 
(1) 
10.2 Given the equation below, therefore: 
𝒙 ÷ 𝒚 = 𝒛 
a) (𝑥 × 3) ÷ (𝑦 × 3) = 𝑧 × 3 
b) (𝑥 × 6) ÷ (𝑦 × 6) = 𝑧 
c) (𝑥 ÷ 2) ÷ (𝑦 ÷ 2) = 𝑧 ÷ 2 
d) (𝑥 × 2) ÷ (𝑦 ÷ 2) = 𝑧 
e) None of the above. 
(1) 
